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LO^O 



1020030094697 #^ Qz}: 2004/2/11 

[aai^si mm 

[g^ys] 0002 

immrnm 2003.12.22 

[»S2| S^SSJ SEMICONDUCTOR MEMORY DEVICE 

[*sei] 

[SS3 ^SIAI- m0IH^£*ll 

[g^°J3H3 1-1998-004569-8 

[§§] ^siaei 

[CH£iei3H] 9-2000-100004-8 

[xigaaaiAH ^ e.i Ah gxia, seiai- si^sj, ebiai- s^ciis 

[ZEI^S^S!^] 2000-049307-2 

S^S^IJ PARK , Byung II 

[^&JMS}S] 680924-1110414 

467-701 

[^^] OISAI OmiBI & 136-1 

[^33 KR 
[£JAh§?] 

r^xi3 ^sis xii425£i ^§oii 21 a- , ni6os°i ssoii 21 

^sisei (21) 



I 



-A. -A. 



PlSSaS] 18 S 29,000 m 

[^h^SSIS] OS OS! 

[^ai^ss] 02 os 

[£!Ah§^S] 9 IT 397,000 S 

426,000 SI 

[§¥AHW] 1. SSfAl- SA)|AH(ES)_1S 



19-1 



1020030094697 #^ 2004/2/11 

£ i£7fl 7l#ofl ^ oflS.e| ifl^. C-flolE-1 ^ 

# u o v ^Hl 7 i°14. ^o|Ei ^oj- #ff- iS-t 3 

^ ^5-3 i^}t afl^RrH] ^-^o] olcf. -g- #sL^ C-flo] 

W^<2j- ^7^^171- ^fHl olojA-j, ^Sflo] =EfolaJ ^Al^ A>-g-^ & JI , 

^ff- a o^# ^-g^}^. #ff- -ffl^ y o^# ^>-g-*>^ #5.^ C-flojEi ^^o] a 



£ 3 
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/ 



1020030094697 #^ Qz}: 2004/2/11 

v\]5-z\ ^{SEMICONDUCTOR MEMORY DEVICE} 



£ l£ Dflo]El tH^# -f-*l iH- u j3. # eflolE^ ^S-fr M-^\£ 



100 : 4^71 
210 : ^r^-¥- 
220 : Efl^l-?- 
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L0^( 



1020030094697 #^ ^^>: 2004/2/11 

<9> £ ti>£^] ^7*] 7l^o]l ^ ^M, ^-*] &5.*H nj|S.i£| ifljf c-flolEi 

<11> UVJE^ v\}2_£\ ±*}o) %o. t x^c)B\ og/^S i£ofl o] 7 )-£ HjolEi - °J 3j t^o^ tf| ^ 

^ ^ - # 3.0] °3<m»8EL)<L5L $.^}7) #5.^ C-flolE^ tf^7> , 3.0] ^ <* 

<i2> s. cfl o] 3 iH^i- -f-*v # ^ q-E}\£ £^o]cf. 

<13> £ 1-^ #3:^, ClHEi tH^(GIO)!- ^Ojo]] c-flo]Ei <y/#^ IB 

(14)^- «5^(16)7> tifl*l£M, Ti\)o}B\ tt^(GI0)2f iH(14) a>o]o| djojEi ja^-g- ^Sfl 

Till H^a1u](io)7K #5.^ c-flolE^ al^(GIO)^ «3a(16) HQ-i; 3)n z\}2 H 

<14> S ^1*1 (10)^ iS(14)ofl ^7]-^ ^-ojB til °1 3 » #3.^ cflolE] ^(GIOHl S 

^*>7l W ^7l(QTx)2}- t-llolEl tH^(GI0H 3.^3 £)JE1 cfl ol E^ # iB(14Hl ^ 



19-4 



LO^C 



• 1020030094697 #^ H*}: 2004/2/11 

<i 5 > 7fl2 B^Al^(i2)^r cflol^ t*|i(GIOH e}°lB HHe|1- M!)3.(16) 

(GIOH S^^>7) 4^]7l (Tx)* ^lW. 

<16> 3E. 2^ ^2fl7l^ofl ^7) £ 1^ Till ^ *fl2 B^^l^ o) 4, A] 7 ] ^ ^A]7l^ 

<17> £ 21- ^*>^, ^5fl7l#ofl ct}-^. ^Al7l(QTx, Tx)(20)^r ^^(vcc)2f 

(GIO^ll ^#^) A>olofl <37js^ cflolE^ a] 3: aaa«- tIMe <£]^J15. #<3 PMOS B^*li 

Ei(MP)^, #^#4 ^^^^(vss) A>ol^ o^s]^ tl]o]B\ bbbl- TflolB ^^^-S. 

tt #4£ NMOS H^^I^eKMN)!- ^tiRVtf. 

<18> *>^ > ^2fl7l#oH TXJ-^ ^7l(QRx, Rx)(22)^ 5>u|.^ CM0S o] B] ( INV)S ^ 

<i9> nv<^ ( d]o]Ei a]Jl aaa ^ bbb7> ^ ^z])^ s.J$-°) ^g-f , ^71(20)^ #<3 PMOS 

B^^l^Ei(MP)7> #S*tt cflojE^ B^(GI0)» ^Ejefl*i *>o]s. ^-§^}J1, ^71(22)^ CMOS 
^tHEidNV)^ t-lHEi ^(GIOHl ^ cfloiE^ ^E]efl»i C-flo]El 

cccl- 

<20> sc^v, dlojE-l a]s aaa ^ bbb7> z|z^ ^E|e^ £>o)o) ^o_ t ^71(20)^1 NMOS 
H^^l^Ei(MN)7> cflolEi tHi(GI0)» fee]3]1t ^^\JL, ^7l (22)^1 CMOS 

^l^EidNV)^ #5.^ z\)o)&\ ^(GIOH] fll ol E-] 1- tiV^Al^ ^E)efl^ ^o]^ 

ccc# 
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<2i> n^Jl, ^OJ: aaa ^ bbb7> z}-z} fe^efl^ §2 sHo] ^-fofl^ 4^71(20) 

o] #^^ol ^>ol ^o^CHi-Z) A o VEfl 7 |. t-flolEi a] J: aaa ^ bbb7> AA fe^^t 

<22> ^i^tV tifsj- ^ ^ =e}-o]H 0 i wj-Ai o. A )-g-*V *fll H^I^UO)^ 

^^l7l(QTx)^- ^2 H^A]al(i2)^ ^7l(Rx)^ ^12 Q 2 ) ^l7l(Tx)2l- afll 

B^WlO)^ ^Al7l(QRx)oll£ 

<23> f^AS, 31 o] B] V]±.±r ^-ELS-t- #EflA]7]7l ^«fl t^<>] B] ^ ^o]^ ^ 

4. ^*fl 7H 0 > a^^ol DRAM(DDR2)^ 1^0^ *H>^b 647flsl 5^1* 5>JL 

<24> o]^^ #3L^ cf|o]B] tHi^ E}-°]^7} 647fl o^o} ^ Af C-fl 
olE^7l- 3<H ^l<y-(vcc) i^HS # i^l-t^JE ZL ^H-^°l ^4^1 €• ^17> 
4. 

<25> ZLE^q-, cflolE-1 B]^^ e]-o]^7> 647fl J&cf w^HM-Tll 5^, ^ 128, 256, 5127fl 



<26> ^o. ^£fl7l^o] -^1*1 -g- $\%Z}7] #Z\<^ X\}<£& 3-^3., #5.^ ffl 

olEi t^s] e}oj^ #7H1 <4€- sl^Sl-^- ^ 31^ &^*\) ^2.21 i^t »1^> 

^Cil H JZ-^o] clef. 
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^•71^ 7l#^ ^$*M ^ ^MM 4^, C-flolEi Al^oll *\)o] 

*£tt #Cf^r =£|-ol^» ^ti^Kr ^l^a-; ^"71 #^T=HI #5.^ C-HojE^ 

ttj^i; dl ol Ei ^ofi ^.s^ ^=-1- <#7] ^S.^ CijolEl ^ C-fl 

^'3-* ^-wl^Rr shESfl oflse) ^7>7> afl^tf. 

t^H^r cflojEi t^sq- ^/^Ai7l» ^^^1 5a°H, f^Hflsl 



£ 3^r ^ ^Hofl n)-^. ^7l(QTx) * ^l7)(Rx)£| Afl-^- ^-g- M-Ef^H 

£ 3-g- ^S*}^, £ ^Al^jcHl 4t ^7l(QTx)(100)^ ^^^^(vss)^ c-flo] 
*H tH^(GIO) a}°H ^sM, c-floiel ^IJKcdio)* tIM^ < ?m°-3- NM0S H€ 
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<32> £ ^HH ^7l(Rx)fe #5.^ C-flolEi tH^(GI0Hl €ff"& €^*> 

^ =5.^ cflolE^ H^(GI0)^1 ^ OlolE-11- ^#*>7l ^Al«(210)5f, ^4l^(210H ^ 

^1^ dH^-fr 2fl^l^}7l Jfl^ efl^l^-(220)# ^lW. 

<33> <^7H, ^a}«.(2io)^ #5-^ cflo]El *]^(GI0H X = #ff-# #3 iiJ=(AHl 

%*>7l ^^-^e^(212)^, c-IMe] w^(GI0Hl JLi^ ^^-^ ^S>7l ^ 

^•*>-¥-(214)sq-, c-flolE-1 ^ ^IJUcpHl #3 t=(A)sl 3^ ^fl^l- *fl**M fl^ 

i$R 1J f(216)» ^alf4. 

<34> 2fl^l^-(220)^ ^}o]b\ ^ *!JL(cp, cpbH -§-#*H *r*l-¥-(210)3 #3 icS. 

(AH1 ^ *lJi» #&*]7]7] ^^i-¥-(222)5f ; y>^i^-(222)^ t^jif wV^ ^x}*}7] 

<£*d efl ^-^-(224)1- #t*. 

<35> *V^ ; ^ai«.(210)^ 3^ ^£^(212)^ iii7} ^^^(vtlHl =efl<y 

3]- 7^olH7> 4°!-$--^ PM0S B€*l^(MPl)sh ±3-^7} ^Sl'SKKvtlH 

^5flo]ol ^ ^^(A)ofl PM0S H^*liEKMP2)l- ^lW". 

<36> ZLE|J1, ^^1-^(210)^ ^-^(214)^ ±3.^7} PM0S H^1^&|(MP1)£] JElEfl^H $4* 

^JI, iE.el)o]ol fflolE| t^(GIO) ^}°H TiMHS 7l^^<y-(vrtb)^r 91 A 

^ NM0S B^3^1^Bi(MN2)^- ( 4i^.^7> PM0S B31*l ^ (MP2)£| iiJE. AH ^ 

^H, TllolBS. 7]^^<y-(vrtb)l- ^7]- NM0S B^^]^e1(MN3)* ^, ^Pf 

(214)^ ^E^ti ^ XZ^, 7l^^^(vrtb)^ ^ 'a^tb etft* -ft^Rr 
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<37> neJJL, ^Jf(210)2) ^^^> 1J f (216)^ 4i^.^7> NMOS B^^l^Ei(MN3)^ JE.Efl°]ofl 3 

4*3 ul, S.Eflo]o] ^^^(vssHl TflolHS cflojEi ^ ^(cp)« 917} ^ 

NMOS B€^1^^(MN4)# ^l^ch 

<38> ^ t efl^l^-(220)^ aV^«-(222)^ 4i^.i7> ^^^^^-(vt 1 ^sqji, $}o]tf ^ 

«>^i^l^(cpb)l- 7fl°lB ^3^-5- Sffe PMOS H^^l^Ei(MP3)^, ±:^.^7> PMOS H$ 
*1^e-KMP3)2) J=31°l*fl ^sqji, B.z]}o]o] ^ i^=(BHl ^4fSH , (210)2] 
It TflolH PMOS B^li&|(MP4)2f , ^l^^CvssH ^^jl, 

cfl o] Ei 5g]^ Al^(cp)!- TflolH ^^-5. ^ NMOS S^^1^bKMN5)^, iii7} NMOS B31*l 
iE] (MN5)2| =efl<£Ml ^4^51, JE.5fl9_M ^ iii=(BHl , ^-¥-(210)2] 

# 7H°1H %mSL^. ^ NMOS H€^li^i(MN4)l- 

<39> =L^]JL, 2fl*l^-(220)2) efl^l^-(224)^ 27fl2} ^EHINVI, INV2)S ^ 

< 40 > £ 4^ S. 32| Al^eflol^ e}-^ S^oIt^-. 

<4i> t^Ei -ilJl(cp)^ B^H Ti^JEL SE^r E] = ?M = 7} nfl , ^ 

«fl^tfl, ItCK) *>°1 ^3 jo ^^olcf. 

<42> o]*}., 5. 41- A o V 7l £ 321 SIS. 2] -§-*M: #3] £4. 

<43> 4-<d, ^l^(cdio)7> ^elefl^ ^7} E)^ 4^71(100)2] NMOS H3H*l^tH (MN1) 

7> €^^1^ #5.^ tflojEi b^CGIOH] ^^-7> jL=7fl ^4. ^, ^^^(vtl), PMOS B^l 
^iEi(MPl), NMOS H^^1^EKMN2), #3,^ tH^(GIO), NMOS H^I^eKMNI), 

°*KKvss)°fl o]s^ xj= 2fl^ 7 > ^^^tq-. ojofl ccf^ ( #5.^ c-flolEi a^(GIO) ^ 
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(210)^1 ^ (212)3 PMOS H^^l^B] (MPD^I ^7} vtl-Vtp(PM0S 

^^}<y-) o]t\S. ^^^lJL, ^ p1&|^-(212)^ ^ PMOS H^^l^E-KMPl, MP2)7> ^ 

<44> o]nfl ( c-HojEi ^ ^ls(cp)7> ^ejefl^i *M3. #^^<H NMOS H^^I^b] (MN4)7> H 
£■5^, PMOS B^l^Ei(MP2)s}- NMOS H^l^ (MN4)3 #^ i^E.(AH tfltb f7 y o v # 3tM 
oi^^q. PMOS B31*1^£l(MP2)sl *HS* 3711 ^Tfl^'g #^ 2n=(A)sl ^^7V feslefl'i 

<45> fVsg, cflolB] ^ls(cp)7> feeM]^ i5}o}s_ «fl^l -¥-(220)^1 ^^(222) 

2] NMOS H<c£*l^(MN5, MN6)7> ^fr^M , o]nfl ^^1^(210)^ #^3l^t ^21^ *>°1 # 
HflolH-S, «V^^-(222)^1 #^ 2nS.(B)fe ^elefllt 3-^7} £t}. SE*V, «>^i 2fl*W224HH 

TT ^311 *H?M: ^l3l(cp)7V CfA] %^S^ ufl^l ZL ^ 

<46> ^o.^., cflolE^ A|^(cdio)7> ^Bl^HS ^71(100)3 NMOS 

(MN1)7> ^H^H cilo]E^ b^(GIO) 3l ^^-(210)^1 ^ Dlsi«-(212)^1 PMOS B^ 

^l^Bi(MPl)fil £L3l<y#sl ^7} #^7il s]Jl, ale^(212)^ if PMOS B^*]^ 

(MP1, MP2)7> H^B^cf. 

<47> olnfl, cflolEi ^l^(cp)7> ^Blefl^i *}o}3_ %-^^o] NMOS B^*l iEi (MN4)7V € 

^S]^, o)6\] rcj-el- ^AjJf (210)3 #3 ^=(A)3 #fl7> ^^^lTil ^cf. HH^I ^ 

^]JL(cp) feBl^l^ %^Sl-5l^ 2fl*l^(220)3 *V*i-^(222)3 PMOS B3l*l:±:El (MP3, 

MP4)7> ^-Sr^M ^ai«.(210)S] #^^1^1- ^Al^ aV^^f (222)3 i^E.(B)» feBl3l*t 
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«M Hfl^l^-(224)^^^ feB^lt S^-g- , cflolis] ^ 

<48> ^A]7l SlS^Ai A}-g-*V ^^°J-(vtl)^- 1.8V 21]^^- 7V*14. , 

cflojEi ^l^(cdio)7> ^efll is}o}o) ^ o. 5 c-flolEi tt^(GIO)^ OViicf oj=# 

fe£r efl^H, tiMEi ^lJ-(cdio)7} feE|efl»i S-fO] ^"Mfe M0S ^^^r 

i3]t "fl IV efl^ 7]-^ ^o]cf. itl-eH, ^-i: ^-g-^ ^efl7l#4 £0} 

>£ cflolEi B]i(GI0)7> so] *}<y-(vcc) eflte # QJL, ^ ^o) nfl ^- ^-71 nfl-g-ofl 

HTfl t 0 ^^ #5.^ t-flolE^ ^r^(GIO)^ e}°l^«- 128, 256, 5127fl ^^.S. ^-^-^ «fl ^ 
3tt ^2- S-^m sfl^I^r €4. 

<49> *V3i, #A)7l(100)oll $Cf^ c2}o]^7l- Ofvl #^ JELEHtHnJ-g. A>-g-s>ZL, ^^-(210) 

EM^ H^^l^Eil- ^>7l ^>H^ v\)S-£{ ^ ^ * ^ 31" ^ 3^"*H 

<50> yj-^cq 7l# ^-71 «>^t!- ^*HH1 ^ 71^51^0.14, aV 7 ]^ 

21 7l# ^o>^ ^7}^ £ ^vgo) 7l# A^Vo] tt^ 4^tV ^AH] 7 > 7>^ 
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<5i> <^nfl, ^HHH^ IS^S] ^7l(QTx)^ »83-^f ^7l(RxHl 3-§-*Kr ^ 



^ #3.^ HH^i Bji^ ej-o]^^ 128) 256, 51271] -g-ol^Tfl ^ 
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1] 

*oM ^414^ #^^1 #3-1 c-flojEi 

A o V 7l #3-1 t-flole] tt^ofl Jr=i=. ^t}^ #7] #3-1 C-flolE^ tt^ofl ^ C-fl 

* ^-t^Rr #£.^ ^2.^ 



2] 

^-71 #3-1 C-flojE^ tt^ofl JLS^ xfAi^ ^JELofl DlE^S>7| ^ 

^•71 #31 tiHEi = ^ ^i^-^-i; 2z^}7] ^MMf; ^ 

1- ^ul*Rr ^-g- s.^ 0.5- ^I2el i^V. 



3] 
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*}^r ^-£^11 "flS-Sl 
[3^* 4] 

PMOS H^^l^Eil- ^tfl*Rr ^^SLS. *}±r ^£^1 ^IS. el ^7>. 



[^U- 5] 

^4* 0 H1 &<>H, 

^"71 ^*Hffe, 

±£.£i7\ ^7) afll PMOS B3l*1^2l JE.iifl<?H ^^5lJl ( ^.eflolo] AV7I #5.^ t-flolE-1 
tH^ A}ojofl TflolBS. 7l^^<y-^- o]7> wife ^11 NMOS H^^l^E^, 
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7} ^12 NMOS H^^l^Bil- ^-wl*Kr ^ ^^SLS. <5>^r #3E.*H nfl2.e| >fc*k 

[^T 1 * 6] 

^71 ^^^ 1J f ^ i.2.^7> ^>7l ^ 2 NMOS H^^l^Ei^ H-Sfl^ ^^s] ji, j=.e||°lol % 
^l^^l ^^H, TflolHS. #7l C-flojEi °]7> ^13 NMOS B^l^B^ ^ 

7] 

^13%H1 5^*1, 

^"71 a>^^, 
afll PMOS B^^l^&j ; 

^^.i:7> -#7} PMOS H^l^S] ^Eflojoll ^£}JL, = Eflolo] x}X\o) ^ ^-c 

ofl ^71 #^^1^1- TlHH <g ^ 0.3. ^ *1]2 PMOS H^^l^Bi ; 

^^i7> ^l^'EHl ^^JL, A 0 V 7 ] cflolE^ Allf 711 °1B <^-°5. 5}^ *fl 1 

NMOS H ^^l^Bi ; * 

ili7} ^-71 *fll NMOS H^l^B^ ceflolofl ^^Sl^L, S.Bll<?]ol 7}X\°] ^JEL^ 
^^H, #7l ^^^21 TflolH t\±r ^112 NMOS 2=^*1^1- ^1*} 
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8] 



9] 

^fll^l 5fl°H, 

^71 -£}o)u]^ Cflolel B^i^ AV 7 ) ^^^oj-cj a^HI ^SH, 

^7l cflolEi a] sl- TflojH <g^°-3. S}^ NMOS ^*l*Kr ^±.3, & 
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